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noae.tteHH8 0CTaHOBHBillHXCst B BGIItGCTBe oTpHuaTem.HbIX MIOOHOB B 3lla'IHT8nb­

l!Oll Mepe onpe.ttenlleTCll XHMH'18CKHM COCTaBOM B81It8CTBa. no ne·.ttaBHero BpeMel!ll 

0binO oomenplllll!TO nncaTb, 'ITO aTOMHb!ll: aaxBaT OTpnnaTenb'llb!X MIOOIIOB neooxo­

AIIMO 113yqaTb noToMy, 'ITO B PllAO Ollb!TOB npHXOAllTClI :ncnonb30B8Tb Mlllll8llll 113 

XIIMH'l8CKHX coe.ttnne1mlt ( lI.ttepnaSI aMynbCHSI, IIY3blpbKOBall Ka Me pa, pa.ttllOXllMH'le­

CKII~ Mnme HH) • i1HTepnpeTaUHSI peaynbT8TOB B TaKoM cnyqae MOJKGT 38BHC0Tb OT 

3Ha!IHll ·aepOl!TIIOCTII aTOMII0ro aaxBaTa MI00HOB OT.ttenbllb!MII aToMaMII cnolKl!Oro coe­

AHIIG!Illll. O.ttnaKo, KaK BnepBblG noKaaanH Hamn H3MepeHHSI, XllMHSI nacTOnbKO llK­

TIIBII0 BMGillllBaGTCSI B rrpouecc aT0MHoro aaxBaTa, 'ITO nccne.ttOBSIIHSI B STOM nan­

paBnGHl!ll npe.ttcTaBnmoT ropa3AO oonbmH:11: CaMOCTOSIT0nbllbllt IIHTepec. 

n11ccepTllllllll Han11cana Ha OCH0BG paooT, yqacTHIIK0M ~0TOpblX Obin 8BT0P ll 

K0T0pblG 0blnll BbmonneHbl Ha CllXPOUHKnoTpone naoopaTopu:n l!AGpHb!X rrpooneM 

OJ1HJ1 B 1962-1966 rr. OcHOBllbl0 peaynbTSTbl AllCCGpTaUHH nanolKGl!bl B orryonn-

/ 1-7/ . 
K0B8llllblX CT8Tbl!X , A0Kna.ttbIBanl!Cb na nay'll!blX ceccnl!X 110 (pll3HK0 BblC0KllX 

aneprnlt AH CCCP 1965 n 1966 rr., Ha 

cpl!311KG Bb!C0KIIX aHeprHll: B 1964 r. 

XII MeJKAyHapOAHOll: KOH(pepemxHH no 

n11ccepT8Ullll COCTQIIT 113 nl!TH rnaB. B rrepnol! rnaBe Olll!Cb!BaeTCll aneKTpon-

Hall annapaTypa, 11cnonb30B8BlllallCSI B Ofib!Tax. <PH3H'l8CKllM nccne.ttoBal!HSIM nocBll-

Ill8llbl 0CTanbHhle rnaBbl, a HMGHHO: BT0paSI-HCcnenoBaHHIO aTOMHOro aaXBaTa 

0Tpl!USTenbllbIX MIOOHOB B XHMH'18CKHX C0GAIIHGHHllX, Tp0Tbll - n3yqe1m10 CTpyKTypb! 

K -cepnn npll STOMH0M saxBaTe OTpnuaT0nbllhlX MIOOHOB B XHMH'IOCKHX coenn-

nemrnx, 'IGTBGpTall - ll3Y'IGIIIIIO CTPYKTYPhl K -cep:n:n aprona npn aToMHOM aax-

BaTe OTpHUST0nbHblX MIOOIIOB B 'IHCTOM raae ll B CM8Cll C BOAOpOAOM, IISITaSI -

aT0MIIOMY aaxBaTy 0TpuuaT?nbllblX MIOOII0B B CMGCSIX raaoB. B. 3aKmoqeJ{lle npHBO­

ASITCll OCII0Bl!b!G peaynbT8Tbl ll B.blBOAhl. 
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Unxn ¢n3nqecxnx nccnenoBaHHff npoBonnnc~ B Te'leHHe Hecxon&KHX neT. Ec­

TecTBeHHo, "ITO 3a 9TO Bp8MSJ 6bm JlOCTHrHyT cymecTBeHHblfi nporpecc KaK B noc­

TaH·oBKe sxcnepnMeHT0B, TaK H B ycoBep,weHCTBOBaHHH sneKTP0HHoff annapaTypbl, 

Ha cMeHy sneKTP0HHbIM naMIIaM npnwnn TpaH3HCT0pbI, 'ITO pe3KO yBeml"!Hno non­

roBe"!HOCTb n Ha)lE!)KHOCTb sneKTpOHHOfi annapaTypbI. 

OTnH"!HTenbHaSJ oco6eHHOCTb H3rOTOBneHHOfi annapaTypbl- 6no"IHOe o¢opMne­

Hne. B nnccepTaUHH OllHCbIBalOTCSJ T0nbKO Te naMIIOBbie 6noxn, K0TOpb!8 Hcnonb30-

Banncb B OllllCbIBaeMbIX 0llb!Tax H SJBnSJlOTCSJ opHrHHanhHbIMH pa3pa6oTKaMH aBTopa. 

ITpoBe)leHHbie nccneJl0BaHHSJ pa6oTbl naMII npH Hli3KHX HallPSJ)K8HHSIX Ha sneK­

/ 1/ 
Tponax ll03B0nHnH CKOHCTpynpoBaTb npoCTb!e 6noKH sneKTpOHHOff annapaTypbl. 

EbICTpb!e MH0r0KpaTHbie C0Blla)leHHSI cnenaHbl Ha 0CHOBe naMIIbl 6A4IT. B ynpaB-
! 

neHHH ee aHOJlHbIM TOK0M y"!aCTByroT BC8 "!8Tb!pe ceTKH: JlB8 ynpaBnSJromnx H )lBe 

9KpaHHbIX. OnnH H3 6noKOB 6bICTpblX JlByxxpaTHbIX coBna)leHnft Bblll0nHeH Ha 6B 1 rr. 
CnrHanbI · IIO)la!OTCSJ Ha nepByro H 9KpaHHYIO ceTKH. EnoKH Me)lneHHb!X 'BTOpli"!Hb!X' 

COBlla)leHnft cnenaHbI-Ha naMnax C KaTO)lHOH C8TKOH THIIa 6)K20IT. B ynpaBn8HHH 

yqacTBYIOT nepBaSJ H KaTOJlHb!8 ceTKH, EnoK npeo6pa30BaHHSJ )lnHTenbH0CTH BpeMeH­

Hb!X HHTepBanoB B aMIInHTYllY cnenaH c naMIIaMH 6B2IT H 6)K9I1. OnHCb!BaeTCSI 

npocTaSJ MeT0)lHKa Kann6pOBKH wxanbI BpeMeHHb!X aHann3aTopoB C llOMOIIlblO KBap-

/2/ 
neBoro reHepaTopa 

CaMoe lllHPOKOe HCIIOnb30BaHHe HMnyn&CHb!X TpaHc¢opMaTopoB C ¢eppHTOBb!MH 

cepne"!HHKaMn )lnSI M8)1(KaCK8)lHb!X C08)lHH8HHft ll03Bonnno pe3K0 CHH3HTb IIOTpe6-

neHne aHO)lHOrc:i TOKa, CxoHCTpynpoBaHHbl8 6noKH OTnnqaroTCSJ Bb!COKOft Ha)le)KHOCTblO. 

3a Bee Bp8MSJ pa60Tbl He B03HHKno Heo6XO)lHMOCTH. B cMeae naMII. 

II 

XoTSJ H3Y"!8HHIO aT0MHoro 3aXBaTa 0TpnuaTenbHblX MIOOHOB B XHMH"!8CKHX co­

ennHeHHSIX y:me 6bmo II0CBSimeHo H8CKOIIbK0 9KCnepHM8HTaII&Hb!X pa6oT, o6mnn 

o6'beM BblllOnHeHHblX HCcnenoBaHHft 6bm ireBennK. B pe3yn&TaTe 9THX pa6oT II0SIBHn­

CSJ pSIJl xaoTH"!8CKH pa36pocaHHb!X T0"!8K, HenocTaTO"!Hoe KOnH"!8CTB0 9KC11epn­

M8HTanhHoro MaTepnana, H8Jl0CTaTO"!HaSI rrocnenoBaTenbH0CTb B Bb16ope XHMH"!e-
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CKHX coe)lHHeHHfi JlnSJ HCCneJloBaHHfi He ll03BOnSJnH cnenaTb yBepeHHblX 3axnroqe-

Hliff 0 B03M0)KHblX 3aKOH0M8pH0CTSIX aT0MHoro 3aXBaTa. EnHHCTB8HHO, "ITO 6bmO 

/8/ 
TBepJlO SJCH0 - npocToro "z -3aKoHa' Ha 9KCIIepHM8.IITe He nonyqaeTcSI. 

flo"!TH BO acex npeJlhlJlymnx pa6oTax nnSJ onpeneneHnSJ BepoSITHocTn·aTc:iMH0-

ro 3axBaTa MIO0H0B B XHMH"!8CKHX C08JlHH8HHSJX ncnonb3oBancSJ M8TO)l Bp8M8HHoro 

aHannaa. Mb! H3M8HHnH M8TOJlHKY 9KCI18pHM8HTa. ITpn onpeneneHHH B8p0SITHOCTU: 

8TOMHO~0 3axBaTa 3a 0CH0By 6panoch H3M8Heane HHT8HCHBH0CTH K -Me3opeHT-

reHOBCKOft cepHH OT OJlHOro H3 sneMeHTOB B 'IHCT0M BH)le n: OT 9Toro )1{8 sneMeH­

Ta B XHMH'l8CK0M coe)lHH8HHH. ITpeHMymecTBO Bb!6pa,IIHOft M8T0)lHKH CKa:lanoc&, 

Bo-:rrepBbtX, B TOM, "ITO C ee ll0MOmblO ynanocb npoB8CTH CHCT8MaTnqeCKH8 H3Me­

peHHSI BepoSITH0CTH aToMH0ro 3aXBaTa 0TpnnaTen&HbIX MIOOH0B B 6on&IUOM KOnH­

qecTB8 XHMH'!eCKHX coe)lHHeHnft. Bo-BTOpb!X, Mb! CMOrnH onpenenHTb BepoSITH0CTb 

aTOMHOro 3aXBaTa MIOOH0B B coemrneHHSJX, C0CT0SimHX H3 aT0M0B C 6nH3KHMH nnn 

ManbIMH Z 
131 • 

I1epBbl8 )1{8 0llb!Tbl; cnenaHHbl8 C OKHCblO H nepeKHCblO MarHHSI, noxasanH, 

'ITO BepOSITHOCTb aT0MH0ro 38XBaTa cymecTB8HHO 3aBHCHT OT XHMH"!8CK0ro cocTa­

Ba B8IU8CTBa. CTano SICHO, 'ITO ecnn Mb! XOTHM X0TSI 6b! T0nbK0. HaM8THTb Ka'.Kyl0-

nn6o 3aKOHOM8pHOCTb "B aToff o6naCTH, TO BbI6op MHIIle Heft AIISI nccneAOBaHHft 

)l0n)K8H cne)loBaTb onpeneneHH0MY nnaay. OcHOBHbI8 U:3Me-peHHSI 6bmH cnenaHbl B 

oxncnax, npnqeM TaKHX, B K0TOpblX sneMeHT BX0JlHT C •aopManhHOft .. BaneHTH0CTblO, 

cooTBeTcTByromeft .HoMepy rpynnb1 B Ta6nHUe MeHneneeBa. 3xcnepnMeHTan:i,Hbie pe-

3yn&TaTb1 nMeHH0 B STHX oxncnax npencTaBne.B'.&1 aa pnc. l B rpa¢nqecxon ¢opMe 

(pe3yn&TaTbl Hallie ft pa60Tbl C0BM8CTH0 C pe3yn&TaTaMH npyrnx rpynn). ITyHK­

THpHaSJ KpHBaSJ Ha pHCYHKe o6'be)lHHSJeT T0'IKH H noMoraeT npocneAHTb 3a xapaK-

TepoM npennonaraeMoff 38BHCHMOCTH BeposrTR0CTH aTOM.Horo 38XBaTa OT Z • 

O6pamaeT aa ce6H BHHMaHne nepH0JlH'IH0CTb H3M8H8HHH aToff B8nH'IHIIbl B COOT-

B8TCTBHH C nepHOJlaMH B Ta6nnne sneMeHT0B. 

ITo cpaBHeHHIO C )laHHbIMH 06 OKHCnax CB8Jl8HHSI 0 B8pOSITH0CTH aT0MH0ro 3aXBaTa 

B ranoH)lHblX C08)lHH8HHSJX H cnnaBaX MeTannoa 6onee CKp0MHb1e. Ha pnc.2 OHH npeJl­

CTaBneHbl B rpa¢nqecxon ¢opMe ( pe3yn&TaTbl Hamel!:" pa6oTbl C0BM8CTH0 C pe3yn&­

TaTaMH Jlpyrnx rpynn). CoBOKYllHOCTb HaHeC8HHhlX T0"!8K rpynnnpyeTcH OKono npSI­

MOff 0,66. Z1 /Z2- EcTb H BTopasr 9KBHBaneHTHaSI npsrMaSI - 1/0,66,•, zl /z2, 

nocxon&Ky H8SJCHO, no KaKoMy npaBnny Bb!6HpaTb 

MeHaTene, 
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III 

K BOnpocy O B8p0.!ITHOCTII aTOMHoro aaXBa;a B XllMII'l8CKHX C08AIIH8Hll.!IX He-

rrocpeltC'!'_B8HHO !IpllMb!KalOT IICCnenoBaHIISI CTpyKTypbl 

/4/ 
K•MeaopeHTreHoBcKott ce-

p1III 

Mi,1 IIOIIblTanncb 9KCII8pllM8HTanbHO !IpOB8pllTb ponb BHemneil: 'laCTII sneKT­

pOHHOil: o6onO'IKll, T.e. BaneHTHblX sneKTpOHOB, Ha o6myro KapTIIHY M830aTOMHblX rre-

pexonoB, J13yqanc.1t OTHOCIIT8nbHb!il: BblXOA pa3nlI'IHblX nlIHIItt 

MeTannoB B Ti 'e Ti 0 2 1 V n V 2 0 8 , Cr II Cr 2 0 3 

K -ceplllI OT 8TOMOB 

HMeHHO C 9TllX sne-

MeHTOB Ha'lllHaeTC.II cllnbHOe pacXO)l(lt8Hll8 9KCnep1IM8HTanbHblX naHHblX no llHT8H-

/9/ 
Cl!BHOCTII Bb!CIBllX nnmrli: K -cepnn ll npencKaaaHnil: T80plll! , 

Ha pncyHKe 3 nnsr. 1IplIM8pa rrpHB8118Hbl peHTreHOBCKl!8 CII8KTpb! OT 'lllCToro Tll­

TaHa ll ero. OKllcna, a BHH3Y - CII8KTp nponyKTOB srnepHoro 38XBaTa, KOTOpbtil: na. 

HUX Bbi'IT8H, npn l!M810meMC.II 9H8preTH'J8CKOM paapemeHnn: CII8KTpOM8Tpa NaJ 

B cneKTpax 

(2p - ls 

K -cepn:ll ecTb B03MO)KHOCTb Bbtnenn:Tb Tpll COCTaBHblX qacTn:, 3To 

) - nepeXOllbl - Kc1, - IIHHH.II; (3p - ls ) -nepeX0llbl - Ka-nn:-
HII.II II cyMMa BC8X OCTanbHblX nepexonoB C oonee Bb!CO.K1!X ypoBHett Ha 1 s - KV -

nnHHSI, 

ToHKIIMH nnHnSIMll Ha pncyHKe 0003Ha'l8Hbl K0MIIOH8HTbl pa3n0)K8HIISI ll3Mepen­

Hb1X CII8KTP0B. )KnpHoil: nllHII8il: - nx cyMMa, 

B TB0nHne IIpl!B0llSITCSI 0KOH'laTenhHbi8 peaynhTaTbl ll3M8p8Hnli Benn'lllHbl _lllI-

T8HCllBHOCT8il: Ka - , K /3- 1 KV -nlllmli: 1a • 1 /3 JV 

Taonnna 

OTHOCllT81IbHbl8 IIHT8HCIIBHOC'rll nnHRli 

BemecTBO Ti 

JfJ /_Ja 
0,12+ 
01or 

JV /J~ 0,25+ o,or 

0 37+ 
J f3 +Jv /Ja 0!02-

Ti02 

0,12+ 
o9or 

O,I4+ o,or 

0,26+ 
0,02-
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V 

O,II+ 
0,01-

0,28+ 
0,02-

0,40+ 
0,02-

K-cepnn Ti, V., Cr 

V20D 

0,09+ o,or 

O,I9+ o,or 

0,28+ 
0,02-

Cr 

O,I3+ o,or 

0,33+ 
0,02-

0,46+ o,o~ 

Cr 2 0 8 

O,II+ o,or 

0,22+ o,or 

0,3~ o,o 

·w 
11, 
r 

,'!} j~ 
I' 
Ii_ 

' ' ~ 
I 

Ha Ta6nlIUbl BIIllHO, 'ITO B8pO.!ITHOCTb nepexona MIOOHa C BblCOKIIX ypoBHett cpaay 

Ha 0CHOBHoil: cymecTBeHH0 aaBIICllT OT XllMII'18CKOro COCTaBa BemecTBa. Paannna 

)1{8 Me)l(lty aTOMaMII, HaIIplIMep, TnTaHa B 'IIICTOM Ti ll B Ti02 COCTOHT TOnb-•. 

KO B TOM, 'ITO ll3M8H8Hbl COCTOSIHIISI caMb!X BH8WHHX, BanelITHbIX" sneKTpOHOB. OKa-

3blB88TCH, onHaKo, 'ITO ll3M8H8HII.!I B CTPYKType BemeCTBa, Beny~IIe K He6onbmnM · 

9HepreTII'l8CKllM II3M8H8Hll.!IM B sneKTpoHHOii ooonO'IKe, 1Irpa10T cymecTB8HHylO 

ponb B nocnenyromux KacKaltlibIX 11epexonax. 3To, Hap.1tny c peaynbTaTaMn 1Iccne­

noBaH1ISI Bepo.!ITHOCTII aTOMHoro aaxBaTa B OKRCnax, rOBOpllT O TOM, 'ITO 38Me'I"'" 

H8Sl nonsr ocTaHOBllBWIIXC.II MIO0H0B B KOH,ll8HCHpOB8HH_bIX cpe.llax 38XB8TbIB88TCSI ll3 

o6nacTn Henpe°pb!BHoro ·cneKTpa ·BHa'lane Ha O'l8Hb BbICOKIIe 'MoneKyn.1tpHb1e' 9Hep-

/ 10/ 
reTII'18CKlle ·ypOBHll aTOMOB I ne)Kam11e B o6naCTII BHemH nx BaneHTHbIX aneKTpo-

H0B, 

IV 

HccnenoBaHue CTPYKTYPbl K -'C8Pllll aproHa B 'lllCTOM Bll.Qe II B cMecn C 
/6/ . 

BOllOPOllOM .IIBn.!IeTC.II nponon)K8Hll8M aHanorlI'IHbIX,OIIbIT0B C OKllC'naMll MeTannoB, 

OcooeHHOCTb B3.IITOil: CM8Cll ra30B ( 50 aT H,2 + 0,5 aT Ar, ) . COCTOHT B TOM, 

'IT0 BHaqane nonaBnsr10ma.1t '18CTb MIOOHOB 38XBaTbIB88TC.II BonoponoM II 0bICTpO noc-

THraeT ls ypOBHSI MeaoaToMa pµ c 9Hepr1Ieli: CBSI31I 2,5 K9B, ilanee npaxTn-

'18CKII Bee MIOOHbl OT IIpOTOHa nepeXBaTb!B8IOTCSI Ha aproH. BoaMomHo, npn ne­

peXBaTe Ha KaKoe-To Bp8MSI oopaayeTC.II cnnbHOCBSI3aHHa.lI M830MOIIeKyna 

p - µ - Ar ) I a MIO0H oKa3b!Ba8TC.II Ha oomeM ypoBHe 9TOli MoneKynhr. 3a 

C'l8T OTCyTCTBHSI neHTpanbHOii CllMMeTpllll aneKTpll'l8CKOro non.II, T.e. CH.IITll.lI 

sarrpeTOB no ll3M8H8HIIIO opoHTanbHoro MOM8HTa, 3Ha'lllT81IbHa.lI non.II MIOOHOB HMeeT 

B03MO)KHOCTb ynaCTb cpaay Ha ls ypOB8Hb aTOMa aproHa 6ea npoMemyTO'IHblX 

KaCKaltHbIX nepexonoB. B cneKTpe 9TO nonmHO H8X0llllTb CBOe BblpaJKeHue B pea-

KOM yBenuqeHl!ll BblX0ita K v -mrnnn, 'IT0 n: Ha6n10Aanocb Ha OIIbITe (p1Ic. 4), 

no.iio6Hbiil: pesynbTaT .IIBmieTC.II 8CT8CTB8HHbIM. na)Ke He6onbmne ll3M8H8HIISI Me-

30MoneKyn.1tpHbIX ypoJ'1Heli, ne)Kamnx B 30H8 BaneHTHbIX sneKTpOHOB, KaK 9TO 0binO 

B cnyqae 0KllCn0B MeTannoB, IIpHB0ltSIT K cymeCTB8HHb!M ll3M8H8HllSIM B HHTeH-

Cl!BHOCTSIX nl!HIIil K -cep111I. ITplI 9Heprnn CB.II3ll MIOOHOB 2,5 K9B B Moneey-

ne ( p - µ - Ar ) 9TO CKasanOCb eme CII!IbHee. 11HT8HCHBHOCTb Kv -cepnn 

aproHa Bb1pocna no 50%. 
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Hayqemrn CTPYKTYPbI K -cepnn aproaa KBK B 'IIICT0M BIILle, TaK II B CMe-

CII C B0Ll0P0Ll0M IIHTepecao C TO'IKII apeHnH nanbHel!:IIIero II3y'leHIIH MexaHII3Ma 

rrepeXB~Ta OTpIIUaTenbHOI'O MIOOHa OT µ p - aT0Ma K lILlPY C sapH.1:tOM z • 

PeaynbTBTbI HaIIIeli paDOTbI KacaroTClI Mexall:II3Ma nepe:u1aTa MIOOHa B HIUKHee 

COCTOlIHHe µ Z -aToMa nocne nepexBaTa µ OT npoToaa. 

V 

TopMOJKenne aapHlKeHHoli 'IBCTIIIlbl B BemecTBe HenocpeACTBenno nepen oc­

TBHOBKOli 38BlICIIT OT IIHAIIBHLlYBnbHbIX ocooeHHOCTeli cpeabI, B KOTOpol!: nponcxo­

LllIT 9cTaHOBKa, Hanoonee cnn~HO 9TO nonlKH0 npoHBnlITbClI B cny'lae OTPIIIIaTenb­

H0 aapHlKeHHbIX '18CTHII, nocnellHIIM Illa roM .KOTOpbIX lIBnHeTclI aTOMln,rl!: aaxBaT. 

11cnon&ayeMoe B pirne cnyqaeB npennonoiKeane, 'ITo BepoHTHOCTb aToMaoro aaxBa­

Ta B cMeClIX BemecTB nponopnnonan&Ha IIX aaplILlY - • Z -3aKOH"', - B 

3T0M cnyqae Ta,KlKe 'BbI3hIBaeT cepheanoe C0MHenne. TeM 6onee, lI3BecTH0, 'ITO 
/3/ 

B XIIMII'leCKHX coenuaeHIIlIX TBKalI nponopnuonanbHOCTb He IIMeeT MeCTa. 

Eb1na enenaHa paooTa no onpenenennro OTHocnTenbnol!: BeponTaocT:n nocanKn 
/7/ 

OTpnnaTeITbHOI'0 MIO0Ha Ha TOT ,unn npyrol!: raa B OLlHOP0LlHOl!: CMeen • Linn nc-

cnellOB8HIIli nononpanIICb OTnIIqaromnecH no CBOeii CTpyKType I'83bl, OnnoaToMHbie 

IIHepTHbie - rennii, aeon H aproH, MHOI'OaTOMHbie - aaoT II yrneKIICnbili raa. 

Ha pnc. 5 npencTaBneHbr nony'leHHbre peayn&TaTbI. Bo acex cny'laHX aproH 

cnyi1mn TeM raaoM, no OTHoIIIeHIIIO K K0TopOMY onpenemrnacb BepolITHOCTh aaxBaTa 

MIO0H0B LlPYI'IIMII raaaMH: R = W(Z)/W(Ar) 8KcnepnMeHTam,Hble TO'l:KII 

LlnlI 1mepTHbIX raaoB coennHelibI nnaBHott nyHXTIIpaott nIIHIIeti. 

Bnnao, 'ITO B CMeCHX BemecTB BepoHTH0CTb 38XBaTa MIOOHOB KOMIT0HeHTaMII 

CM9CII ne nponopnnonanhHa IIX sapnny. TTnaBHBlI 38BIICllM0CTb OT Z , BepoHTHO, 

cymecTByeT J:lITlI 0LlH0aT0MHb!X raaoB. 
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Puc. 1. Oraome HH0 B8poSITBOCT0ii BTOMHOro 38XBaTa OTPHIISTen&HhIX MIOOBOB B 

OKBCnax: 0 -HaCTOSIIllBSI pa6oT8i W(Z) • W(O) -B0POSITBOCTb aTOM-

aoro 3BXB8Ta MlOOHB aa OAHO RApJ Z H aa OAHO nnpo KHCnopona COOTB0T­
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Puc. 2. 0THOIIJe HHe B0pOHTHOCTeff: STOMHoro 38XBB.T8 o~pBIISTenb.libIX MIOOHOB B 

ran.OHJlHbIX CO8Jl,HH0HBHX H B CIDIBBSX M8TannoB: • -aacrosrma.n pa6oTa·; 

W(Zt) W ( Z 2) -aepoHTHOCTb 8TOMBOro 38.XBB.Ta MJOOB8 Ha on.ao HJl-

po Z 1 B Z 2 COOTB8TCTB0HHO. 
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